Application Number 10/004,901 
Titie: . Rendering Non-Interactive Three- 
Dimensional Content 

Inventors: David L Morgan and Ignado Sanz 
Pastor 

Atty. Docket No.: 22303-05564 
Sheet 1 of 7 




1/7 



| 3D SCENE ]/" 
I DESCRIPTIONS] 



12 



STREAMING 

THREE-DIMENSIONAL 

PROTOCOL 



f 13 r 


-14 


OPTIMIZING 


1. 


PHYSICAL 


ENCODER 




INFRASTRUCTURE 



14 



r 



16 



PLAYER 



17 



DISPLAY 



FIG. 1 



RECEIVING THREE-DIMENSIONAL 
(3D) SCENE DESCRIPTIONS 



50 



PERFORM COMPUTATIONS ON 
THE THREE DIMENSIONAL 
DESCRIPTIONS FOR A COMPUTER 

SYSTEM HAVING A REAL TIME 
THREE-DIMENSIONAL RENDERER. 



r 



51 



ENCODE THE OPTIMIZED 3D f 
DESCRIPTIONS IN A 3D PROTOCOL 



TRANSFER THE ENCODED 3D 
DESCRIPTIONS VIA A PHYSICAL 
INFRASTRUCTURE TO THE 
COMPUTER SYSTEM. 



52 



r 



53 



COPYOFPAPE*. 
ORIGINALLY FILED 



RENDER THE 3D DESCRIPTIONS 
BY THE REAL-TIME 3D RENDERER 
OF THE COMPUTER SYSTEM. 



I 



r 



54 



1 k 55 

DISPLAY THE IMAGES RENDERED f 



ON A DISPLAY. 



FIG. 2 




Application Number 10/004,901 
Tide: Rendering Non-Interactive Trtree- 
Dimensional Content 
Inventors: David L Morgan and Ignado 
Pastor 

Atty. Docket No.: 22303-05564 
Sheet 2 of 7 



2/7 



23 




COMMANDS/ FEEDBACK 
^C^-24 




TARGET 0 



22 



TARGET N 

^22 



FIG. 3 



^3 3 

MULTI- 
PLATFORM 
UNIT 

-32 

DATA IN 
COMMON 
INTERMEDIATE 
FORMAT 



^35 

TARGET SPECIFIC 
OPTIMIZATION 
UNIT 



36 



BANDWIDTH 
TUNING UNIT 

-37 

3D SCENE 
DESCRIPTIONS 



FIG. 4 



# Application Number 10/004,901 ^ 
Title: Rendering Non-Interactive Three- 
Dimensional Content 
Inventors: David L Morgan and Ignado San^^ 
Pastor 

Atty. Docket No.: 22303-05564 
Sheet 3 of 7 



3/7 



JL 



501 



s 

CO 



S 



o 



-503 



504^ 
CACHED 
ACCESSES 



505^ 
UNCACHED 
ACCESSES 



S 

5 



CPU 



r 



502 



COMPUTER SYSTEM 
.500 



508- 



MAIN MEMORY 



Y 



506 



507 



509 



OPTICAL MEDIA 
DRIVE 



510- 



HARD DISK 
DRIVE 



511 



±5 



NETWORK 
INTERFACE 



USER 1/0 



CO 

o 



COPY OF PAPERS 
ORIGINALLY FILEO 



513- 




GRAPHICS PIPELINE 



GEOMETRY 
PROCESSOR 



519 



INSTRUCTION 
RAM 



522 



TEX 
RAM 



7V 



1 



FB 
RAM 



523 



512 



DISPLAY 
GENERATOR 



JL 



SCAN 
CONVERTER 

ZJE. 



J\msterizer\\ 



TEXTURE 
UNIT 



FILTER 



517 



X 



MEMORY CONTROL 
DEPTH TESTING, 
BLENDING 
ft 



FRAGMENT 
OPERATIONS 



518 



-524 

525-\ 
r-526 



-521 



-520 



1 



FIG. 5 



Application Number 10/004,901 

# Title: Rendering Non- Interactive Three- 
Dimensional Content 
Inventors: David L Morgan and Ignado San^^ 
Pastor 

Atty. Docket No.: 22303-05564 
Sheet 4 of 7 



4/7 



RENDER IDEAL FRAME, 
RECORDING FEEDBACK 
INFORMATION INCLUDING 
RENDERING TIME 
MEASUREMENTS. 



r 



61 



READ BACK FRAME 
BUFFER IMAGE AND 
STORE IN HOST MEMORY. 



I 



r 



62 



BASED ON CRITERIA 
SELECT AN OPTIMIZATION 
AS THE CURRENT 
OPTIMIZATION. 



I 



r 



68 



PERFORM THE CURRENT 
OPTIMIZATION ON THE 
SCENE FOR A SELECTED 
DEGREE OF OPTIMIZATION. 



r 



63 



COMPARE OPTIMIZED 
IMAGE WITH IDEAL IMAGE. 



64 



REDUCE THE SELECTED 
DEGREE OF OPTIMIZATION. 



ERROR 
WITHIN 
TOLERANCE, FOR 
^OPTIMIZATION^ 
? 



-65 



NO 



-69 



YES, 



ERROR 
WITHIN 
TOLERANCE, FOR 
IMAGE 
7 

*N0 



copy of p/.. 

ORIGINALLY 



70 



FIG. 6 



Application Number 10/004,901 
Title: Rendering Non-Interactive Three- 
Dimensional Content 
Inventors: David L Morgan and Ignado 
Pastor 

Atty. Docket No.: 22303-05564 
Sheet 5 of 7 



San^^ 



5/7 



IDENTIFY SIGNIFICANT 
POINTS IN SOURCE FRAME 



IDENTIFY SIGNIFICANT 
POINTS IN DESTINATION 
FRAME 



I 



CREATE WARP MESH WITH 
SOURCE COORDINATES AS 
TEXTURE COORDINATES AND 
DESTINATION COORDINATES 
AS VERTEX XYZ COORDINATES. 



ENCODE WARP MESH FOR 
EFFICIENT STREAMING TO 
PLAYER. 



STORE DESTINATION POINTS 

FOR USE AS SOURCE 
POINTS FOR SUBSEQUENT 
FRAME, IF APPLICABLE. 

FIG. 7 



COPY OF PAPERS 
ORIGINALLY FILED 



Application Number 10/004,901 



« Title: Rendering Non-Interactive Three- 
Dimensional Content H 
Inventors: David L. Morgan and Ignado SaS^^ 
Pastor 



Atty. Docket No.: 22303-05564 
Sheet 6 of 7 



6/7 




FIG. 8 



COPY OF r " ir " ' r 



Application Number 10/004,901 



Title: Rendering Non-Interactive Three- 
Dimensonal Content 

Inventors: David L Morgan and Ignado SanJ!^ 



Pastor 

Atty. Docket No.: 22303-05564 
Sheet 7 of 7 



7/7 



41 



DECODER/ 
MEMORY MGR 



42 



SCENE 
MEMORY 



SCHEDULE DATA 

BG COMMANDS 
45 




FOREGROUND f 
RENDERER 



44 



REALTIME 
SCHEDULER 



r 



48 



BACKGROUND V 
RENDERER 



46 



FIG. 9 



COPYQFPAPfeRS 
ORIGINALLY R L £D 



